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Background:

This report provides a copy of each of the questions that was posted for stakeholder comment with the first draft of PRC-024-1, and a summary indicating how the drafting team used stakeholder comments submitted in response to that question.  

All questions asked and all comments provided by stakeholders have been posted at the following site:

http://www.nerc.com/filez/standards/Generator Verification_Project_2007-09.html
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Question 1

The PRC-024-1 Standard is applicable to the Generator Owner as opposed to Generator
Operator, do you agree? If not, please explain in the comment area.
Summary Consideration:  
Of 43 respondents, 3 are abstentions, 32 are in agreement, and 8 are in disagreement.

The major comment issues raised are: 
1. The relay settings are the responsibility of the GO (9 respondents)
2. The standard ought to apply to both the GO and the GOP (6 respondents)
3. The relay settings are the responsibility of the GOP (4 respondents)

The GV SDT considerations for the major comment issues are:
The latest version of the Functional Model (Rev.5) provides some clarity on the division of duties between the Generator Owner and Generator Operator.  The Generator Owner owns and maintains generating units.  The Generator Owner tasks are 1)  Establish generating facility ratings, limits, and operating requirements;  2)  Design and authorize maintenance of generation plant protective relaying systems, protective relaying systems on the transmission lines connecting the generation plant to the transmission system, and Special Protection Systems;  3)  Maintain owned generating facilities;  4)  Provide verified generating facility performance characteristics/data.
In the Functional Model, the Generator Operator forms the daily generation plan, reports the operating/availability status of units, monitors the status of generating facilities, and adjusts real and reactive power as directed by the Balancing Authority and Transmission Operators.  The 
The drafting team has determined that the Generator Owner is appropriate party to fulfill the responsibilities required by this NERC Standard since the required actions are related to the design and maintenance of the protection systems.

Some minor comment issues are:
1. Since the GOP does not own the generator, he cannot change the settings w/o the GO approval.
2. The GOP has the maintenance responsibility.

The GV SDT considerations for the minor comment issues are:
3.  We agree. 
4. The GO, in the NERC Functional Model, has the maintenance responsibility.
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Question 2
The SDT has established the Requirements in this Standard only for the setting of
voltage and frequency generator protective relays. Do you agree? If not, please explain
in the comment area.
Summary Consideration:  
There were 43 commenter's of which there were 2 abstentions, 25 in agreement, and 16 in disagreement.
The major comment issues covered: 
1. Several respondents pointed that the SAR was clear in its scope and that the SDT should address generator plant performance and not merely propose a relay setting standard, i.e. the Standard should apply to all components of the generation plant.
2. Generator protection relays are designed to protect generation equipment. NERC has no business dictating how generator owners or operators protect their equipment. Reducing generator protection ultimately reduces power system reliability.
3. 

The GV SDT considerations for the major comment issues are:
1. Based on industry input, the standard has been modified to require new generators to ride through voltage and frequency excursions. The standard has been modified to address loss of generation consequent to problems on auxiliary systems, problems which arise due to low voltage or low frequency, or a combination of both.
2. While the standard is a protective relay setting standard for existing generators, it does not dictate how generators should be protected. The standard specifies the limits for events that new generators are required to ride through.  These limits were developed based on manufacturers’ information on machine capabilities as well as on power system reliability requirements.
3. 

Some minor comment issues are:
1. A small dissenting minority expressed that the SAR’s goal of having generators ride through voltage and frequency disturbances is not practical and that “Generators” are not designed to ride through these events.
2. This standard should only apply to non-synchronous generators. PRC-001 or a new SAR will take care of synchronous generators. This standard will encourage setting of relays that are not already set and reduce reliability.

The GV SDT considerations for the minor comment issues are:
1. These limits were developed based on manufacturers’ information on machine capabilities as well as on power system reliability requirements. 
2. The SDT developed the off-nominal frequency capabilities based on turbine manufacturers’ capabilities in conjunction with the ability to set relays between the frequency curve and the manufacturers curves.  The standard is technology neutral and applies to all generators.
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Question 3
PRC-024-1 specifies the limits for generator protective system settings as defined in PRC-024-1 - Attachment 1 and PRC-024-1 - Attachment 2.  

Are there generating units in your fleet that are not capable of meeting the thresholds in these attachments due to turbine/generator equipment design limitations?
Summary Consideration:  
Of 43 respondents, 13 are abstentions, 18 provided a “No” response, and 12 provided a “Yes” response.

The major comment issues covered: 
1. A wide range (from 0% to 100%) of existing generators (15 comments) may not be able to meet the Standard’s requirements based on existing turbine/generator equipment design limitations, auxiliary bus low voltage ride-thru incapability, or manual turbine and automatic reactor protection settings.
2. It is not certain, without more study (8 comments), if equipment limitations will require relay settings in the “no trip” zone.
3. It is unclear what limits apply to variable generation (3 comments)
4. The “no trip” curves need clarification (2 comments).

The GV SDT considerations for the major comment issues are:
1. Requirement R4 has been written to address the inability of existing units to ride-thru the voltage and frequency excursions of Attachment 1 & 2.  The purpose of this requirement is to provide the Transmission Planner the ability to more accurately model generating plant performance during system voltage and frequency excursions.
2. The Generator Owner has an opportunity to obtain an exception for those existing units that cannot meet Requirements R1 or R2 in accordance with Requirement R3.  R3 has been revised to provide greater clarity on the required documentation of Equipment limitation.
3. As written, the BES registry criterea delineates which generating units are in the scope of the standard.  The SDT is interested in voltage and frequency rate-of-change concerns and welcome more technical information on this issue in comments to the next posting.
4. R1, R2 and R5 as well as Attachments 1 and 2 have been revised to provide greater clarity.  The table in Attachment 1 showing frequency-time relationship is intended to provide further clarification to the Off Nominal Frequency Capability Curve.



Some minor comment issues are:
1. The Jul 2008 UFLS suggested settings state to arrest frequency no lower than 58Hz.   Why is Attachment #1  below this value (2 comments)? (Attachment 1 has 57.8 Hz as the no trip threshold)
2. The basis for the UF curve should be provided (1 comment).   (Off nominal OF events have occurred which have exceeded the curve in Attachment #1 with no detrimental effects reported.)
3. Decades of operating experience should be acceptible proof of ride-thru capability (1 comment).
4. Rate of changes in voltage and frequency should be specified on the ride-thru capability requirements. (1 – comment)

The GV SDT considerations for the minor comment issues are:
1. The SDT developed the off nominal frequency curve in coordination with the NERC UFLS Standard Drafting team.  The 57.8 Hz setting for generator under-frequency and 58 Hz for UFLS is to ensure that the UFLS will have a chance to arrest the system frequency decline before reaching the minimum permissible frequency for generators.  The intent of the curves is to ensure that the generators do not trip when the frequency is within the area bounded by the high and low frequency curves.  When the frequency excursion reaches outside the high or low curve, the generator is allowed to trip.
2. The SDT developed the off-nominal frequency capabilities based on turbine manufacturers' capabilities in conjunction with the ability to set relays between the frequency curve and the manufacturers curves. 
3. The Generator Owner has an opportunity to obtain exception for those existing units that cannot meet Requirements R1 or R2 in accordance with Requirement R3.  R3 has been revised to provide greater clarity on the required documentation of Equipment limitation.
4. The SDT is interested in voltage and frequency rate-of-change concerns and welcome more technical information on this issue in comments to the next posting.
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Question 4
The curve in PRC-024-1 - Attachment 2 was based upon analysis performed of simulated
system disturbances. System voltage traces representative of several hundred
disturbances were co-plotted on a voltage versus time graph. The voltage duration curve
in this attachment is derived from these voltage traces. A margin was then applied to
the voltage duration curve to account for unanticipated system conditions. The 9 cycle
fault clearing time required by the FERC 661-A Order is incorporated into this curve.
Given this background on the development of PRC-024-1 - Attachment 2, do you agree
with the parameters of the curve? If not, please explain in the comment area.
Summary Consideration:  
There were 43 commenter's of which there were 5 abstentions, 21 in agreement, and 17 in disagreement.
The major comment issues covered: 
1. Wind generator performance requirements should not be imposed on synchronous generator relay settings.
2. Curves should be based on generator capabilities, not on expected system performance 
3. Concern that the curves could be extended to other plant equipment

The GV SDT considerations for the major comment issues are:
1. The SDT concurs that wind generation performance is different than performance of synchronous generation facilities.  The intent of the standard is to provide a definition of the no trip boundary for generator relays.  If the generator can remain on line during this boundary, no relay changes or modifications are required.
2. The SDT agrees that using only the generator capability curves would be optimal. However, initial efforts to define a voltage ride-through curve started by reviewing the needs of the transmission system and then comparing them to known technical papers, standards, and manufacturers documentation.  The positive sequence models of the power system that were utilized in the performance did include detailed machine representation accepted by IEEE.
3. The standard has been revised to ensure GO's that "other plant equipment" will only need to follow the Attached curves for NEW equipment. R4 of the revised standard only requires an estimate of how existing equipment will perform in accordance with the Attached curves. 

Some minor comment issues are:
1. Generators should not trip on under voltage but should only alarm
2. The curve should go to at least 10 seconds at 0.9pu, not 4.

The GV SDT considerations for the minor comment issues are:
1. The SDT recognizes the IEEE C37.102 requirement that generator protection should not trip on undervoltage, but should alarm.  The proposed PRC-24-1 standard does not require tripping, but rather defines a boundary when generators that are equipped with high and low voltage relays should not trip generators.  
2. The curve now goes beyond 4 seconds
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Question 5
Coordination between UFLS programs and generator frequency tripping is especially a concern in “islanded” situations.

Is the NERC Registry Criteria [connection voltage of >100kV, generator units > 20 MVA and units at a single site whose aggregate is > 75 MVA] sufficient to address this concern?  If not, please explain in the comment area. 
Summary Consideration:  
Of 42 responders, 6 are abstentions, 23 voted “Yes”, and 13 voted “No”.
Comments:  12 from “No” votes, 8 from “Yes” votes.
 The major comment issues covered: 
1. The NERC registry criteria stated is sufficient for addressing the concern (6 comments).
2. The connection voltage is irrelevant, only the amount of generation that may potentially be lost is important (3 unique comments).
3. The Region’s UFLS criteria should be used to determine the unit applicabilty (3 comments).

The GV SDT considerations for the major comment issues are:
After consideration of comments and discussion with NERC Compliance Registry staff, the SDT has assigned the Applicability to Generator Owners as described in the Compliance Registry Criteria.

Some minor comment issues are:
1.  All units comprising 99% of the generation should be included (2 unique comments).
2. The unit MVA and voltage threshholds should be higher (2 comments).
3. Allow the BA and TOP identify which units are important.
4. Generation equipment limits must be respected.

The GV SDT considerations for the minor comment issues are:
1. After consideration of comments and discussion with NERC Compliance Registry staff, the SDT has assigned the Applicability to Generator Owners as described in the Compliance Registry Criteria.
2. The SDT believes that exempting units smaller than 100 MVA or sites smaller than 200 MVA would put the reliability of the Bulk Electric System at risk during a frequency excursion.  This is especially true in islanding situations where smaller units may predominate within a particular island.  The SDT believes that exempting units connected at voltages less than 200 kV would put the reliability of the Bulk Electric System at risk during a frequency excursion.  This is especially true in islanding situations where units connected at less than 200 kV may predominate within a particular island.  In addition, most standards that name Generator Owners or Operators as an applicable functional entity use the NERC Registry Criteria which specifies generating units connected at or above 100 kV.
3.	After consideration of comments and discussion with NERC Compliance Registry staff, the SDT has assigned the Applicability to Generator Owners as described in the Compliance Registry Criteria.
[bookmark: _Toc266256525]4.	The SDT agrees that generation equipment limits must be respected and allows exemption for documented technical limitations in Requirement 3.  A phrase has been added to R1 and R2 indicating that frequency and voltage protective relaying is not required.  The Frequency vs. Time curves in Attachment 1 are designed to coordinate with the curves being used by the NERC Underfrequency Load Shedding (UFLS) Standard Drafting Team.
Question 6
The SDT proposed a set of VRFs based on size delineation of units. Do you agree with
this approach? Do you agree with the MVA levels? If you disagree with either the
approach or the MVA levels, please explain in the comment area. 
Summary Consideration:  

There were 43 commenter's of which there were 6 abstentions, 23 in agreement, and 14 in disagreement.
The major comment issues covered: 
1. All violations warrant a High VRF
2. VRF should be determined by BA or TOP model of impact of a unit trip
3. Base VRF on percentage of units not in compliance

The GV SDT considerations for the major comment issues are:
1. In consideration of the three major comment concerns above, the SDT has determined that a single VRF is more appropriate. As such, the Violation Risk Factors (VRF’s) no longer are delineated by MVA level.  Instead, a single VRF level will be assigned and for R1, R2, and a new performance requirement, the Violation Severity Levels (VSL’s) will be delineated by a Generator Owner’s cumulative capacity (nameplate MVA) that did not meet the defined requirements.
2. 
3. 

Some minor comment issues are:
1. While there was support for gradation of VRFs on the basis of unit size there were many who advocated different thresholds.
2. 

The GV SDT considerations for the minor comment issues are:
1. The SDT has determined that a single VRF is more appropriate; however, the Violation Severity Levels (VSL’s) will be delineated by a Generator Owner’s cumulative capacity (nameplate MVA) that did not meet the defined requirements.  
2. 
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Question 7

If you are aware of any regional variances that would be required as a result of this
standard please identify the regional variance here. 
Summary Consideration:  
Of the 43 responders, 15 knew of no required regional variances, 7 commented on the potential need for variances, and 2 of those 7 stated existing variances.  

The major comment issues included: 
1. There are some regional differences.
2. There is concern about UFLS standards that are being developed in the various Regions pending the conclusion of UF studies.  These study results may indicate the need for regional variances.  

Some minor comment issues are:
1. One commenter suggests the SDT wait for the regions to complete their UF studies before going forward with PRC-024.
2. One commenter indicates that FRCC has suspended development of the regional version of PRC-024.
3. Certain regional UFLS drafts include requirements for non-conforming generators to acquire “load-shed” service.  These drafts do not identify the GO/GOP in the applicability section, and it is not certain that any entity can offer a “load-shed” service.

The GV SDT considerations for the major and minor comment issues are:
The SDT is aware that some Regions have stopped developing their standards because of the efforts at NERC to develop similar standards.
The SDT notes that the NERC Reliability Standards Development Procedure, effective June 7, 2007 (http://www.nerc.com/fileUploads/File/Standards/RSDP_V6_1_12Mar07.pdf, see page 27) has provisions for the Regions to submit a Regional Variance.  However, Regional Standards will need to be addressed at the Regional Level unless the Region desires to seek a Regional Variance through the NERC Standard Development Process.
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Question 8
If you aware of any conflicts between the proposed standard and any regulatory
function, rule order, tariff, rate schedule, legislative requirement or agreement, please
identify the conflict here.
Summary Consideration:  
There were 43 commenter's of which there were 23 abstentions, 10 in agreement, and 10 in disagreement.
The major comment issues covered: 
1. Several commenter's' stated they were aware of agreements between some generators and their respective transmission owners that contain frequency coordination requirements that differ from those in Table 1. 
2. Several commenter's' gave concerns that Nuclear Plant Requirements may conflict. 
3. 

The GV SDT considerations for the major comment issues are:
1. The SDT believes this standard would be of little benefit to the BES if written to include the “lowest common denominator” of a small fraction of the generation fleet. However, if such agreements prevent compliance, the GO may apply for an exception.
2. The SDT is aware that Nuclear Plant licensing issues may not allow a generator to meet the requirements of this standard and this might be an acceptable basis for exclusion.  However, the Nuclear Power Plant owner would be expected to review these limitations and assure that a less restrictive set-point is not possible.
3. 

Some minor comment issues are:
1. NA
2. 

The GV SDT considerations for the minor comment issues are:
1.  NA 
2. 
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Question 9
Are there other improvements that the SDT should consider for this revision of PRC-024-1 that you haven’t already identified in response to other questions? 

If yes, please provide in the comment area.
Summary Consideration:  
Of the 43 responders, 29 “Yes” responses provided suggestions, 9 responded “No”, and 5 provided abstentions.

There were many different suggestions to improve upon the proposed Standard. They are organized by frequency of occurrence:

The major comment issues covered: 
1. Consider other UFLS standards activities. (8 comments)
2. Provide clarity on relay settings. (6 comments)
3. Clarify language. (6 comments)
4. The standard should apply at the generator terminals, not the POI. (5 comments)
5. Concern of auxiliary system relay response to low voltage (5 comments)

The GV SDT considerations for the major comment issues are:
1. The UFLS SDT and this standard drafting team conferred have coordinated the frequency curves and strategies.
2. Clarification has been added concerning setting relays exactly on the curve.
Clarification has been added to make it clearer that the standard does not require installing voltage or frequency protection relays nor does it require setting any relays at the curve values.  
Clarification has been added to footnote 1.
Clarification has been added to R2.2 regarding relay settings
3. Clarification has been added to the curves and tables in the attachments.
4. The SDT has provided additional assumptions for the calculation of relay settings on the basis of the voltage as measured at the POI. They are provided in Attachment 2 of the standard. The SDT specifically chose the point of interconnection because that is where the faults occur that this standard is intended to address.  It is the voltage at the POI that must be maintained.
5. Based on industry input, the standard has been modified to require new generators to ride through voltage and frequency excursions, addressing the auxiliary systems concern.  The standard has been modified and now applies to overall new generator performance

Some minor comment issues are:
1. Steady state versus dynamic simulation Transient vs steady state applicability (4 comments)
2. Implementation schedule concerns (4 comments)
3. The standard could lead to relays being activated needlessly.(3 comments)
4. Concerns with generator damage, standard exemptions, and who approves them  (3 comments)
5. Addressing ride-thru capability of entire plant systems (3 comments)
6. Concerns over who reports what to whom (3 comments)
7. The standard should only apply to asynchronous generators. (2 comments)
8. Do not trip on under voltage. (2 comments)
9. Regional vs NERC requirements (2 comments)
10. Provide additional technical detail.(1 comment)
11. Consider over frequency setting at 63 hertz. (1 comment)
12. Reactive power requirements (1 comment)
13. Concern over Volts Per Hertz relays (1 comment)
14. Voltage Regulator Issues (1 comment)
15. RC should have veto power over exemptions (1 comment)

The GV SDT considerations for the minor comment issues are:
 
1. With respect to steady state evaluations versus dynamic simulations, the standard does not preclude the application of either.  R2.1. addresses steady state voltages at the generator terminals.
2. The SDT set the timeframe by consensus among team members and the companies they represent. Stakeholder comments have not thus far objected to the implementation schedule. On this basis the SDT is leaving the schedule as proposed.
3. Clarification has been added to make it clearer that the standard does not require installing voltage or frequency protection relays nor does it require setting any relays at the curve values.
4. The SDT developed the curves in accordance with manufacturer’s recommendations and the standard includes an exemption process for existing generators.
5. Based on industry input, the standard has been modified to require new generators to ride through voltage and frequency excursions, addressing the auxiliary systems concern.
6. The SDT recognizes that the information required to be reported must be protected appropriately and expects the receiving organizations will fulfill all of their information protection obligations.  
7. The SDT has taken the direction to develop a standard that is technology neutral.
8. The proposed standard does not compel GOs to have or set under-voltage relays to trip generators. The SDT believes it would be inappropriate to prohibit the protection of the generator through the setting of protective relays.
9. The conclusion of regional UFLS studies may result in the need for regional variances, and the Standards Development Process allows for this to occur.
10. A WECC white paper formed the basis of the development of the curves for this standard, along with additional data from SERC, XCel Energy, AWEA, GE and AREVA. This information is available upon request.
11. The SDT selected 62.5 hertz as a compromise level to account for the majority of generators installed in the system. This standard does not require generators to set over-frequency relays.
12. The standard addresses voltage ride through. Reactive power and voltage support are important considerations in determining if a generator will meet the standard. Methods to meet the standard requirement are not specified in the standard.
13. SDT has added volts per hertz relays among the listed items in footnote 1.
14. The NERC Glossary definition of Protective System does not include the generator voltage regulator.  However, the SDT intends this standard to include exciter voltage regulator protective functions and relays that directly trip the generator based on frequency and voltage excursions.
15. The SDT believes it is the responsibility of the GO to determine the capability of the existing unit. The judgment as to validity of an exemption is a compliance matter.
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